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THE eastern pygmy-possum (Cercartetus nanus) is a small (24 g) marsupial inhabiting the south-eastern regions of Australia (Strahan 1995) . Currently, there are two recognised subspecies: C. nanus nanus which occurs throughout Tasmania; and C. n. unicolor which is found from South Australia (SA) along a broad coastal arc through Victoria and New South Wales (NSW), and into south-eastern Queensland (following Wakefield 1963) . Nationally, the status of both sub-species is considered 'Lower Risk' (conservation dependent) (Maxwell et al. 1996) . At the State level, the status of C. nanus is defined variously. In Victoria, C. nanus is not listed under the Flora and Fauna Guarantee Act 1988, and is therefore officially 'not threatened' (van der Ree et al. 2004) . In NSW, the species has recently been elevated to the 'Vulnerable' category under the Threatened Species Conservation Act 1995 due to a paucity of trapping records over about 15 years when extensive surveys have been conducted (Bowen and Goldingay 2000) . Records for Queensland are scant (Eyre 2004) , but the species is perhaps misleadingly classed as 'Common' under that State's Nature Conservation (Wildlife) Regulation 1994. In Tasmania, C. nanus is considered 'not threatened' under the Nature Conservation Act 2002 (Munks et al. 2004) . In SA, the species was known from only three localities prior to 1997 and was classified as 'Rare', but recent targeted surveys identified six new locations (van Weenen 2002) . Consequently, its status has been changed to 'Vulnerable' in SA (under Schedule 8 of the SA National Parks and Wildlife Act 1972) (Carthew 2004) .
Given that the conservation status of C. nanus has been recently reassessed in NSW and SA, we considered it timely to conduct a review of available information on C. nanus in Victoria. Further, we perceived a need to compare information on the habitat preferences and detection of Victorian C. nanus populations with the findings of Bowen and Goldingay (2000) , who reviewed data from 72 fauna surveys conducted in NSW. Thus, the aim of this paper is to collate available information from published and unpublished sources on the status, distribution, habitat and detection of C. nanus in Victoria.
METHODS

Survey areas
We examined fauna surveys conducted throughout Victoria. However, surveys conducted in the northwest of the State were excluded from this review because the area crosses a variety of ecological zones including semi-arid and savannah communities which are probably intolerable to C. nanus (Wakefield 1963 ) and fall outside the species' recorded range (Strahan 1995) . Victoria was divided into four broad regions: Gippsland; Northern; Melbourne; and South-western (Fig. 1) . The Gippsland region was delineated to include East Gippsland, Gippsland Lakes Hinterland, Bairnsdale, South Gippsland, and Wilsons Promontory. The Northern region includes the alpine area, central highlands and Murray Valley. The Melbourne region is defined based on the reports of the Land Conservation Council (LCC 1973 (LCC , 1991 . The Southwestern region is here considered to include Geelong, Otways, Portland, the Grampians and Ballarat (Fig.   1 ).
Data sources
A search of the literature was undertaken to identify historic and more recent records of C. nanus in Victoria. The following journals were searched (up to the last issue of 2004): Australian Mammalogy, Australian Zoologist, The Victorian Naturalist and Wildlife Research. Relevant data were also extracted from the Ecological Survey Report series, published by the Department of Conservation, Forests and Lands, Victoria, the descriptive reports published by the Land Conservation Council of Victoria, and the fauna studies undertaken by the Arthur Rylah Institute for Environmental Research (Emison et al. 1984) . A number of other published and unpublished fauna studies were also examined. Finally, records of C. nanus were obtained from the Atlas of Victorian Wildlife on 16 September 2004.
Data extraction
Most of the fauna surveys reviewed provided exact details of survey effort. Where absolute values could not be extracted, a minimum effort was established. For example, some reports commented that spotlighting was undertaken, but did not specify the precise number of spotlighting hours. In such circumstances, the spotlighting effort was assumed to be 1 h for each night of survey, unless otherwise stated. Similarly, for pitfall trapping, where precise details were not provided, an estimated minimum number of trap-nights was identified based on the published details. Also, most of the Ecological Survey Reports utilised folding aluminum type A Elliott traps (33 x 10 x 9 cm) as well as small (35 x 20 x 16 cm) and large (35 x 20 x 17 cm) wire-mesh cage traps, but did not differentiate relative effort for each type of trap. Mention was made in some instances of the number of each trap type that were available, but details were sometimes insufficient to determine the total nights deployed. As a consequence, the trapping data include the combined trapping effort for both types of conventional traps, and also break-back traps. Also, several studies presenting important ecological information on Victorian C. nanus populations (e.g., Turner 1985; Huang et al. 1986; Ward 1990; Cunningham 1991) were excluded from the Appendix and hence an analysis on detection rates because precise details on survey effort could not be gleaned from the written accounts. It was ensured however, that the geographic locations of these studies were included on distribution maps, and other pertinent information provided was also used where applicable.
In calculating rates of detection for various survey methods, we firstly tabulated an aggregate value from all studies whether or not they recorded C. nanus. A subset that consisted of studies that recorded ≥2 C. nanus captures was also selected to minimise bias. This provided further confidence in detection rates, because it assumed they were derived from data collected at sites with resident C. nanus populations.
RESULTS
Database records
A search of the Atlas of Victorian Wildlife database yielded 617 C. nanus records for the period 1886 to 2002. Of these, 440 entries provided altitudinal details, and records ranged from 2 -1640 m (Average = 335 m). A breakdown of Atlas records during this period revealed that since the 1970s, more than 100 records have been made each decade (Table  1) . The most recent database record is for 18 September 2002. We found that there were 5 undated records (1%), 111 records from prior to 1970 (18%), 279 from 1970-1989 (45%) , and 222 for the last 15 years (36%). The record types for each period revealed that prior to 1970, most were derived from museum specimens and the literature, while trapping and field observation in more recent times have produced the majority of Atlas records (Table 1) .
Literature records and detection methods
Of 133 surveys examined, 72 (54%) contained reports of C. nanus (Appendix 1). These surveys provided 434 records of the species. From a total of 305,676 Elliott/cage trap-nights collated, 183 C. nanus captures were recorded (0.06 / 100 trapnights). There were also 145 captures from 49,582 pitfall trap-nights (0.29 / 100 trap-nights), 76 detections from analysis of 18,331 predator remains (0.41 / 100 scats analysed) and 13 observations during 4423.7 spotlight hours (0.003 / h). Use of 7346 hair-sampling devices produced only three C. nanus records. Two records resulted from stagwatching 1005 trees (0.002 / tree), and one resulted from 5878 examinations of installed nestboxes (0.017 / 100 examinations). There were also 10 records from opportunistic captures or detections, but none from analysis of 33 predator stomach contents.
Type of record Period
No . of records  T  M  L  O  H  Y  <1900  25  -21  4  ---1900-1949  8  -6  2  ---1950-1959  9  -3  5  1  --1960-1969  69  -56  3  10  --1970-1979  116  3  56  5  51  -1  1980-1989  163  89  10  1  42  -21  1990-1999  206  124  --55  25  2  2000-2002  16  12  --4  --Undated  5  1  --4  --Total  617  229  152  20  167 25 24 Conventional trapping (Elliott, cage and breakback traps) was employed in 116 studies, and was the most commonly utilised survey technique. Of these studies, 30 (26%) successfully captured C. nanus, with 16 studies (13%) achieving ≥2 captures, but only four (3%) made >10 captures ( Table 2 ). The highest number caught was 71, during a study at Wilson's Promontory that specifically targeted C. nanus (Evans and Bunce 2000) . A study that also targeted C. nanus at Anglesea recorded 19 captures (Laidlaw and Wilson 1996). Horrocks et al. (1987a) recorded a relatively high trapping rate for the Beloka and Gibbo River Forest Blocks (16 animals from 775 trap nights; 2.06 / 100 trap-nights) where C. nanus was the most frequently detected ground-trapped mammal. A survey in the adjacent Leinster Forest Block (FB) trapped only one individual from 940 trap-nights (Table 2) , 'despite an abundance of similar and apparently suitable habitat ' (Earl et al. 1989a) . The average trapping rate was 0.15 for studies that made more than one C. nanus capture, compared to 0.06 for studies overall (Table 2) . A rate of 0.14 was revealed for studies employing Elliott traps specifically (84,081 trap-nights; 120 captures) by excluding studies that also used cage-traps and break-back traps (collated from Appendix 1).
Pitfall trapping was successfully employed to capture C. nanus in 24 (53%) of the 45 studies that utilised this survey method. Of these, 15 studies (33%) recorded ≥2 captures, and only four (9%) recorded >10 captures (Table 2) . In some surveys, the species was not captured or detected by any other means apart from pitfall trapping, despite extensive use of other methods (e.g., Carr et al. 1984; Lumsden and Schulz 1985; Cherry et al. 1986; Hollis et al. 1995) . The highest capture rate using this survey technique was 13.04 (9 individuals from 69 trapnights; Macfarlane et al. 1987) . Bennett et al. (1988) made 30 pitfall captures in 4423 trap-nights at study sites from the Murray Valley to East Gippsland (capture rate = 0.68). This contrasts with the capture rate of 5.06 recorded in the Cooaggalah FB (18 captures from 356 trap-nights; Loyn et al. 1992) . The average pitfall trap rate was 0.44 for studies that made ≥2 C. nanus captures, compared to 0.29 overall (Table 2) .
Of the 62 studies that employed analysis of predator deposits (mammalian scats and owl pellets), 26 (42%) detected C. nanus. Of these, 16 studies (26%) detected ≥2 individuals, but only one study (2%) found >10 (see Appendix 1). Brown and Triggs (1990) reported that 14 C. nanus were found in 1870 predator scats, which provides a detection rate of 0.75 / 100 scats analysed. Loyn et al. (1986) found remains of C. nanus in five sooty owl (Tyto tenebricosa) pellets out of 14 examined, providing the highest detection rate of 35.71 achieved in a single study. In a number of studies, the only records of C. nanus were obtained using analysis of predator scats or owl pellets, despite extensive use of other survey methods such as trapping and spotlighting (e.g., Friend 1978; Horrocks et al. 1984; Yugovic et al. 1987; Lobert et al. 1991) . The average detection rate using analysis of predator remains was 0.63 for studies that detected ≥2 C. nanus, and 0.41 overall.
Spotlighting was employed in 84 studies, and 13 C. nanus records resulted from 4423.7 h. Several studies reported spotlighting effort in km traveled only and could not be tallied with other studies. Together they recorded just one C. nanus from 131.9 km (see Appendix 1). In total, seven studies reported observing a single C. nanus by spotlight, while two studies (Norris et al. 1983; Lumsden and Schulz 1985) reported two sightings, and one study (Gillespie et al. 1990 ) observed three individuals. The highest spotlighting rate was 0.1 / h and was achieved by Opie et al. (1987) at Splitters Range FB, East Gippsland (1 individual observed in 10 h spotlighting). The average detection rate using spotlighting was 0.007 / h for studies that detected ≥2 C. nanus, and 0.003 overall.
Hair-tubes were used in 27 studies, nest-boxes in six studies, and stagwatching in two studies. Together, these methods produced only six C. nanus records. Lindenmayer et al. (1994) made two C. nanus detections from 2100 hair-tubes deployed in the Central Highlands region (0.09 / 100 tubes), while Alexander (1997) found one tube with C. nanus hair from 819 used in the Bendigo area (0.12 / 100). The other 25 studies (4427 tubes) did not detect C. nanus despite most being employed in areas where the species was captured (e.g., Hollis et al. 1995; Wilson and Roede 1997) , found in predator scats (e.g. Lobert et al. 1991 ) or spotlighted (e.g., Peacock et al. 1992 . Lindenmayer et al. (2003) found evidence of only one C. nanus from 944 checks of nest-boxes installed in the Powelltown and Toolangi State Forest. Another five studies did not find C. nanus within nest-boxes (4934 box checks), although the species may have been absent from these areas, because other methods also failed to detect its presence. Stagwatching was the only survey method used by Lindenmayer et al. (1991) and two C. nanus were observed for 823 trees (0.24 / 100 trees stagwatched). Lumsden et al. (1991) also used the stagwatching technique (182 trees) but failed to detect any individuals, despite the presence of a population as revealed by trapping (17 records).
The total number of studies employing the various methods differed, as did the overall success for each of the methods in detecting or capturing C. nanus (Table 3) . A χ 2 test revealed that the methods 190 differed in achievement (χ 2 = 38.3, p < 0.001, df = 6), and when we excluded infrequently used methods (i.e., employed in <20 studies), it was found that the commonly employed methods also differed significantly (χ 2 = 37.4, p < 0.001, df = 4). We also compared the differences in rates between sites with ≥2 captures (λ 1 ) and those with ≤1 capture (λ 2 ) ( Table 2 ) to test the hypothesis that λ 1 >λ 2 using a comparison of two poisson counts (Zar 1999) . This confirmed what was expected, that higher capture rates were achieved with conventional trapping (Z 0.05 = 15.518) and pitfall trapping (Z 0.05 = 2.678) for sites with resident populations (i.e., ≥2 individuals) than for sites where the species may have been absent or at low densities (i.e., ≤1 individual). Thus, trapping rates vary with population density and with different trap types. However, trapping rates from these different techniques are not directly comparable, and we have not attempted to compare them statistically (following Bennett et al. 1988 ).
Habitat utilisation
The fauna surveys as well as other literature reviewed provided important information on the broad range of vegetation communities from which C. nanus has been recorded within Victoria (Appendix 2, 3). In the coastal areas, C. nanus habitat includes dune scrub, closed scrub, dry coastal complex and coastal woodland (LCC 1972a (LCC , 1973 (LCC , 1974 Norris et al. 1979; Ruppin 1981) . In higher elevation areas, C. nanus habitat has been reported as woodland, open forest, heathland, and sclerophyll forest (LCC 1972a (LCC , 1974 Macfarlane et al. 1987 , Loyn et al. 1992 . It has been recorded in sub-alpine woodland, snow gum woodland, moist and dry forests (including cool temperate rainforest), as well as wet heathland, montane woodland, and riparian scrub (Dixon 1976; Gillespie et al. 1990; Lumsden et al. 1991; Gillespie et al. 1992) . However, it is suggested to be absent from the savannah formations of central Gippsland and western Victoria (Wakefield 1963).
Although C. nanus occurs in a diverse array of vegetation alliances, mixed eucalypt forest with a well-developed Banksia shrublayer and Banksia woodlands are commonly referred to as especially suitable habitat for C. nanus (Turner 1985; Menkhorst 1995) . It has also been suggested that C. nanus is often more abundant where one or more species of Banksia occur (Andrew et al. 1984 ). However, Loyn et al. (1992 for example, reported an abundant C. nanus population (21 individuals) from an area lacking Banksia. This site was a ridgetop damp sclerophyll forest community in the Cooaggalah FB, East Gippsland, which had a shrubby understorey of flowering Acacia terminalis (Appendix 2). Also, Quin (1996) for example, reported a C. nanus population (8 individuals) at Mullundung, which contained tea-tree (Leptospermum spp.) (~6 years old) but not Banksia.
Descriptions of vegetation communities where ≥2
C. nanus were trapped provide some further insights into the variety of habitats utilised by this species (Appendix 2). This table does not provide an exhaustive account of all the habitats where C. nanus has been recorded. It is mainly derived from the Ecological Survey Report series, which provided the most detailed vegetation descriptions of the literature we examined. Nevertheless, the table serves to illustrate that C. nanus has been found in dry sclerophyll forest, coastal heathland, and a number of other distinct communities including damp/wet sclerophyll forest, montane forest/woodland, and Banksia woodland. The composition of these communities predominantly included a dense midstorey of shrubs rich in species of the families Proteaceae (e.g., Banksia spp., Hakea spp.), Myrtaceae (e.g., Melaleuca spp., Callistemon spp., Leptospermum spp.), Mimosaceae (Acacia spp.) and Cyperaceae (Gahnia spp.).
Distribution
The Atlas of Victorian Wildlife contained 617 distributional records of C. nanus (Fig. 1 
DISCUSSION
Atlas database records
We examined the C. nanus records contained within the Atlas of Victorian Wildlife and these could be reconciled with many of those published in The Victorian Naturalist (Harris 2005), except for the sub-fossil records (Harris and Goldingay 2005a) which were absent. Also included in the Atlas are the C. nanus records from the reports and/or memoirs of Museum Victoria (Dixon 1976; Menkhorst and Mansergh 1977a,b; Emison et al. 1978; Gilmore et al. 1979; Menkhorst and Gilmore 1979; Norris et al. 1979; Evans and Dixon 1980; Evans et al. 1981 ) and the reports on sites of zoological significance in Victoria (Norris and Mansergh 1981; Mansergh and Norris 1982; Norris et al. 1983; Mansergh et al. 1989) . Additionally, the Atlas contained records derived from the Ecological Survey Reports, as well as unpublished records. However, we encountered a few records which were apparently missing from the Atlas. These were very recent publications (i.e., Grampians NP, Robley and Wright 2003; Central Highlands, Lindenmayer et al. 2003) 
Evaluation of survey methods
The collation of data from 133 fauna surveys revealed the characteristic low detectability of C. nanus. Eleven surveys recorded >10 C. nanus and only three surveys recorded >20, which tends to support the assertion that this species is captured in relatively low numbers compared with other small mammals (Menkhorst et al. 1984) . Various techniques, including trapping, spotlighting, analysing predator deposits, hair-tubing, stagwatching and nest-boxes detected the species, but these methods varied in success. Trapping by both conventional and pitfall traps, and analysis of predator deposits appear to be the most reliable methods, because they had the highest detection rates and produced the majority of records (93%). However, the high variability in trapping rates (Table  2) suggests that trapping may not be a consistently reliable survey technique for C. nanus. The difficulty of trapping this species may be related to trapshyness, inconsistent trap placement, varying population densities in different habitat types, or competition for traps with other small mammals (Harris and Goldingay 2005b). Despite this, where trapping effort is sufficiently high (e.g., >1000 Elliott trap-nights, >200 pitfall trap-nights), trapping should at least detect this species in areas where it is present.
In such surveys, trapping should provide some indication of relative abundance though it may be prone to many influences (e.g., seasonal, habitat structure, personnel).
The highest number of captures (71) in a single study was achieved at Wilson's Promontory NP by placing Elliott traps in the branches of banksias (Evans and Bunce 2000). A number of other studies deploying traps above ground also successfully captured the species, some with the use of diluted honey trails spread around the immediate vicinity of the trap as a further attractant (Craig 1985; Turner 1985; Brown et al. 1989; Ward 1990 ) and some apparently without such additional inducements (Horrocks et al. 1987a; Opie et al. 1990 ). However, deployment of arboreal traps with or without honeytrails did not result in capture of C. nanus in all instances, even though the species was demonstrated to be present by use of pitfall trapping (Macfarlane et al. 1987; Brown et al. 1988 ). There were also a number of studies reporting C. nanus captures from Elliott and/or wire cage traps placed on the ground (e.g., Seebeck et al. 1981; Norris et al. 1983; Menkhorst et al. 1984; Lumsden et al. 1991) . For example, Menkhorst et al. (1984) only used cage traps (36 x 20 x 16 cm) in a study in the Whitfield Area of northeastern Victoria, and achieved two C. nanus captures in 2876 trap-nights. In this study, traps were baited with a mixture of peanut butter, honey and rolled oats as was commonly employed in most studies, which captured the species (see Table  2 ). However, the large cage traps (typically around 48 x 20 x 17 cm) do not retain species of a comparable size to C. nanus, such as mice or very small Antechinus (Bird 1997), because the sensitivity of the treadle is designed to favour animals with a larger body mass. Hence, detection of C. nanus by large cage-traps is unlikely.
Pitfall trapping produced 145 C. nanus records, and the capture rate using this method appeared to be higher than conventional trapping (Table 2) . There are however, a number of problems in directly comparing these two survey methods. They were employed at diverse scales, under dissimilar circumstances, and by different researchers. Nonetheless, it is interesting that in some surveys pitfalls caught C. nanus while conventional trapping did not. For example, Macfarlane et al. (1987) achieved high capture rates with pitfalls (9 individuals from 69 trap-nights), but no C. nanus captures resulted from 1237 Elliott trap-nights on the ground and within trees. The reasons for this are unknown. However, the pitfalls used by Macfarlane et al. (1987) were 5-10 L buckets, whereas most studies employing pitfall trapping used larger (20 L) capacity containers (see Table 2 ). This might suggest that small pitfalls are likely to be more successful than conventional trapping, and other methods such as spotlighting, under certain conditions. Analysis of predator remains resulted in 76 records, and in a number of studies the presence of C. nanus was only revealed by this method. For example, the only record of the species from Ellery FB came from a single predator scat, despite the use of Elliott and pitfall trapping as well as spotlighting (Horrocks et al. 1984) . Loyn et al. (1986) detected C. nanus in owl pellets but not by trapping or spotlighting. This demonstrates the value of predator scat analysis and owl pellet analysis for detecting the presence of C. nanus (see also Harris and Goldingay 2005a).
Spotlighting resulted in only 14 records despite over 4423 h of survey. The extremely low detectability of C. nanus by spotlighting is somewhat intriguing since higher detection rates have been achieved for the smaller feather-tailed glider (Acrobates pygmaeus; 10 g) (Goldingay and Sharpe 2004). This may result because A. pygmaeus is very mobile within a tree, has a noticeable white underbelly and its gliding behaviour is eye-catching. C. nanus is a small, cryptic species that appears to favour dense shrubs for foraging, and probably does not move rapidly like A. pygmaeus when foraging.
Our data suggest that C. nanus is also rarely found by stagwatching, hair-sampling and nest-boxes, but this is likely to be a reflection of the relatively small amount of survey effort that has been expended using these methods, rather than the unsuitability of the methods per se. Moreover, the usefulness of nestboxes for studying C. nanus has already been demonstrated in a number of ecological studies (e.g. Huang et al. 1986; Ward 1990; Bladon et al. 2002; Harris and Goldingay 2005b) . The study by Bowen and Goldingay (2000) gave rise to questions about the effectiveness of conventional methods due to a high success in one study (Bladon et al. 2002) which utilised nestboxes. Our results from a subsequent study (Harris and Goldingay 2005b) support the view that at best the use of nest-boxes is variable across sites. While remains of C. nanus were not found by examining the stomach contents of predators in the studies we reviewed (Baker and Degabriele 1987; Hutchings 2003) , this method has been successfully applied in NSW (Croft and Hone 1978; Jones and Coman 1981) , and is therefore a valuable tool in the suite of survey methods available for C. nanus.
The data presented here indicate that the choice of sampling method may have considerable influence on detection rates for C. nanus. Bowen and Goldingay (2000) reported rates of 0.17, 0.11, and 0.04 for Elliott traps, pitfall traps and hair tubes, respectively, for fauna studies conducted in NSW. We found similarly low rates of 0.14 (calculated for Elliott traps only), 0.29 (pitfall trapping), and 0.04 (hair-tubes) for fauna studies in Victoria. Apart from pitfalls, the other values are remarkably similar. Nonetheless, such contrasts are rudimentary because many variables complicate the results of field studies, such as the actual abundance of C. nanus in different locations, and survey design (e.g., duration, placement and configuration of sampling devices). Also, it is likely that many surveys have been included from sites where the species is truly absent. Hence, comparisons should be interpreted cautiously because these factors affect both Victorian and NSW fauna surveys.
Distribution of C. nanus in Victoria
Records compiled during this study confirm that C. nanus has a widespread distribution in Victoria. The distribution map is a reflection of survey effort, and we perceive the faunal surveys to be geographically comprehensive and adequate for the purposes of interpreting the range of C. nanus in Victoria. In fareastern Victoria, the species is widely distributed. In the highland forests, it appears to be widely scattered but in coastal forests it is generally less scattered (Wakefield 1963). In the south-western region C. nanus appears to be restricted to high-rainfall areas near the coast (Menkhorst and Beardsell 1982; Menkhorst 1995) . The availability of limiting resources (e.g., suitable habitat, nesting hollows, and foraging resources) and/or interaction with exotic faunal species are probably major determinants of its distribution (Peacock et al. 1992 ). The species is reportedly localised (Wakefield 1963) and most abundant where the vegetation includes banksias and/or a dense shrub layer. These habitat and dietary requirements result in a patchy distribution with discrete populations.
Habitat
Cercartetus nanus inhabits a variety of vegetation forms, from rainforest to coastal heath. Bowen and Goldingay (2000) noted that this apparent lack of habitat preference has probably contributed to a belief that it is a common species. However, there may be a preference for heathland and Banksia woodlands in NSW (Bowen and Goldingay 2000) and in Victoria (Turner 1985; Ward 1990; Menkhorst 1995) . In particular, coastal Banksia woodlands appear to be favoured, and the species can attain high population densities in such areas. Despite this, C. nanus has not been recorded from some areas with apparently suitable Banksia woodland habitat, such as Sandy Point on Mornington Peninsula (Andrew et al. 1984 ), but has been recorded from areas where banksias were absent (e.g., Quin 1996). Indeed, banksias were apparently absent from the majority of C. nanus capture sites we reviewed. So while Banksia is an important habitat component in some areas, it is far from ubiquitous in Victorian forest communities and may not be the principal determinant of C. nanus habitat. The presence of C. nanus may be explained by certain physiological or structural components of the vegetation, such as nectar and pollen availability (Turner 1985; Menkhorst 1995) , and a tall or dense interlocking shrub layer (Wakefield 1963; Norris et al. 1979) , rather than a specific vegetation community itself. We note that the infrequency of C. nanus captures has hindered analyses of habitat selection (e.g., Cockburn 1981; Wilson et al. 1990; Bennett et al. 1991; Moro 1991) . Accordingly, there is a need for future studies to investigate the distribution and abundance of the species in relation to preferences for specific floristic attributes.
Assessing the conservation status of C. nanus in Victoria
Within the Gippsland region, C. nanus is reported to be a locally common inhabitant of Wilsons Promontory NP (Norris et al. 1979; Turner 1985; Ward 1990; Cunningham 1991; Menkhorst 1995; Menkhorst and Seebeck 1999) , and has been considered common in parts of South Gippsland (LCC 1980), and East Gippsland (Henry et al. 1988; Gillespie et al. 1990; Opie et al. 1990; Westaway et al. 1990b; Gillespie et al. 1992 ). However, the species is apparently uncommon in the Buldah FB of East Gippsland (Cherry et al. 1986 ), as it is in Central Gippsland (Mansergh and Norris 1982) . In the northern, Melbourne and south-western regions, information on the status of C. nanus is more limited. In the Dartmouth Dam area of northern Victoria it has been considered both common (Thomas and Gilmore 1976) and uncommon (Craig et al. 1987) . Such contrasting assessments have also been made for the alpine and central highlands area (Wakefield 1963; Dixon 1976; LCC 1977; Gullan and Norris 1981; Earl et al. 1989a ). In the Melbourne region, C. nanus is generally considered uncommon (LCC 1973 , 1991 , Andrew et al. 1984 Mansergh et al. 1989; Lumsden et al. 1991 ; see also Appendix 3), as it is to the north of Melbourne, including the Bendigo area (LCC 1978; Gilmore et al. 1979 ). In the southwestern region, C. nanus is uncommon (LCC 1972b; Dorward 1976; Emison et al. 1978; Gilmore et al. 1979; Ruppin 1981) or rare (Bennett 1982a; Humphries 1986), as it is generally captured at few sites and in low numbers (Wilson et al. 1990 ). In the Melbourne and south-western regions, C. nanus has also been described as 'locally significant', 'sensitive ' and/or 'threatened' (Mansergh et al. 1989; LCC 1991; Wilson and Wolrige 2000; Parks Victoria 1998) .
There is evidence to indicate that C. nanus is in a state of decline in Victoria. For example, the species was found in the Naringal area of south-western Victoria in 1967, but there have been no subsequent records despite intensive faunal survey, and the species is now believed to be locally extinct (Bennett 1990) . Analysis of records from the Atlas of Victorian Wildlife has also revealed that C. nanus may have undergone a severe decline in north-central Victoria (Menkhorst 1995) and in the Melbourne region (van der Ree 2004). The reasons for the decline or disappearance of C. nanus from parts of the south-western, north-central and Melbourne areas are not known, but widespread clearing of native vegetation, inappropriate fire regimes, habitat disturbance from grazing stock, and the introduction of predators such as the red fox (Vulpes vulpes), would have diminished C. nanus populations in many areas. Present data are insufficient to discern whether a decline has occurred in the Gippsland region. However, given that most of the studies reviewed are at least 10 years old (i.e., few actually conducted in the last 10 years), the status of this species has possibly declined in this region also.
Our review of survey data on C. nanus for Victoria encompassed 305,676 Elliott/cage trapnights, 49,582 pitfall trap-nights and similarly extensive use of other survey methods. We are confident that the data presented are the result of adequate surveys and provide clear evidence that C. nanus is generally scarce. That is, only 11 of 133 surveys (8%) recorded >10 C. nanus. This compares with a review in NSW where only five of 72 surveys (7%) recorded >10 from 314,561 Elliott trap-nights and 56,977 pitfall trap-nights (Bowen and Goldingay 2000). Of the 11 Victorian studies detecting >10 C. nanus, two were conducted over multiple regions: Murray Valley to East Gippsland (Bennett et al. 1988) and Central Highlands to Western Port (Lumsden et al. 1991) , and the published accounts for these studies do not permit precise identification of significant sites. One study found a high population in the Dartmouth area (Brunner et al. 1976; Thomas and Gilmore 1976) prior to flooding of the site for dam construction. Most of the other studies detecting >10 C. nanus were located in the Gippsland region, with the exception of a study by Laidlaw and Wilson (1996) (Horrocks et al. 1987a ). There is an obvious need for a detailed population study that closely examines detectability and indices of abundance to allow a better understanding of these extensive survey data from two States.
The FB studies at Buckland and elsewhere were pre-logging surveys, and the subsequent timber harvesting operations may have had a major impact on the status of C. nanus. It is not known whether C. nanus fully recovered because many of the FB's have not been re-surveyed, and information concerning the ability of this species to re-colonise post-logging operations is scant or non-existent (Bennett 1982a; Horrocks et al. 1984) . The species is likely to be susceptible to harvesting activities since it relies on hollows in trees (generally small hollows) for nesting and denning requirements, and will therefore be adversely affected by activities such as timber harvesting that lead to the loss of this resource (SAC 1991a; Peacock et al. 1992) . There is evidence that other activities which destroy or fragment habitat (e.g., coastal development) may also adversely affect C. nanus and result in population declines (Bladon et al. 2002) . Furthermore, the small number of sites with >10 individuals would suggest that the species is rare in terms of abundance and occurs in small isolated populations. The Scientific Advisory Committee (SAC) established under the Flora and Fauna Guarantee Act has identified that small populations are highly vulnerable to habitat fragmentation and local extinction through chance catastrophic events (SAC 1998).
Other potentially threatening processes for C. nanus populations include predation by V. vulpes (SAC 1991b) , evidenced by the remains of C. nanus found in their scats in Gippsland, Melbourne and northern regions. Predation by the feral cat (Felis catus) (Jones and Coman 1981) has the potential to depress local population sizes and cause local extinctions in areas where populations of C. nanus are very localised, and/or occur in low densities (SAC 1995) . Populations of C. nanus could also become threatened by high frequency fire, both directly (through mortality) and indirectly (through modification of habitat) (SAC 2003) . The feral honeybee (Apis mellifera) is also likely to impact on C. nanus populations in some areas through competition for the available nectar supply and for tree hollows (SAC 2002) . Finally, degradation and loss of habitat through the trampling impact of feral deer (e.g. Cervus unicolor) (SAC 2004) is likely to adversely affect C. nanus populations. Moreover, the impact of deer has been identified as a management issue at Wilsons Promontory NP (Parks Victoria 2002) and Grampians NP (Parks Victoria 2003), reserves which are both critically important for the conservation of C. nanus.
In conclusion, we believe that C. nanus is significantly prone to a number of threats, and in the absence of appropriate management, they are likely to negatively impact on the evolutionary development of C. nanus and ultimately lead to its extinction in Victoria. The IUCN Red List Categories and Criteria (SSC 2001; IUCN 2003) were applied based on the best available evidence concerning C. nanus numbers, trends and distribution. Despite some uncertainty in species' detectability and the lack of base-line data from which to evaluate the significance of declines, sufficient survey effort has been employed to provide an indication of its distribution. Thus, we believe that a 'Vulnerable' category for the South-west, Northern and Melbourne regions can be reasonably supported. In the Gippsland region, C. nanus is probably 'Near Threatened'. As such, we believe that classification of C. nanus as 'not threatened' throughout Victoria should be reviewed. Furthermore, the species may be in more trouble than was apparent from the data that was considered when the last broad-scale assessment of Victoria's vertebrate fauna was undertaken (DSE 2003) . Given this situation, we recommend that C. nanus be nominated for listing as a 'Vulnerable' species under the Flora and Fauna Guarantee Act, and consequently its conservation status be considered by the SAC. Since the threats to C. nanus are likely to be similar throughout its range, it might also be justified to re-examine its national status. The species is listed in NSW (NSW National Parks and Wildlife Service 2001) and in SA (Carthew 2004) , and probably should be in Queensland (Eyre 2004 Area: FB = Forest Block, NP = National Park, SF = State Forest. CT= conventional trapping, PF = pitfall trapping. Values are trap-nights, and number of C. nanus captured in parentheses. Trapping rates = No. of C. nanus captured/ No. of CT or PF trap-nights x 100. £ = some or all of these traps were positioning in trees above ground. § = break-back traps. Further details are provided in Appendix 1. P = peanut butter, H = honey, R = rolled oats, G = golden syrup, E = flavoured essence, F = fish or smoked mussels, W = walnuts, A = honey trails used. -= indicates data not known or not applicable.
